ABSTRACT: Isozymes can serve as genetic markers and their number should be large enough in order to make the coverage of genomes as complete as possible and in order to use these methods for gene marking for required agronomic traits. These markers are the products of 21 mapped genes, which is relatively reliable number for their application in mapping for certain agronomic traits. Genetic variability and diversity are significant for populations and for selfpolinated lines as basic material in breeding and creation of new corn hybrids. For that reason, several groups of corn populations of different origin were analyzed. Two groups of Yugoslav populations, Italian, Portuguese and French collections were assessed on the basis of detected alleles of 21 loci and standard genetic distances between genotypes. Yugoslav corn collections had shown high heterozygosity, on the basis of isozymes as gene markers. Genetic diversity of Italian populations was pronounced on the basis of some loci, and the Portuguese populations had more polymorphic and more heterozygous loci than French populations. Inter-genetic variability between populations and their geographical location are very important in breeding crops for creation of heterosis.
INTRODUCTION
Biochemical, physiological and genetical studies should be connected at the level of gene, i.e. molecular level. Research and application of new molecular methods should, above all, find its way in breeding and seed science. Application of molecular markers is multilateral and is used for:
-identification of genes for desirable agronomic traits -identification of genes for disease resistance -identification of genes for qualitative seed traits
Role of molecular markers in breeding is based on "linkage" of gene markers and genes for required quantitative and qualitative traits. This kind of research is widely used in the world. They encompassed laboratory analysis of markers and integration of these methods with classical breeding methods. These methods can be applied in seed science, in control of specific seed quality, i.e. genetic purity. For their application the wide spectra of methods by which screening tests are made possible should be introduced.
Spectra of genetic changes of cultivated species and their wild relatives are kept and maintained in seed banks and field gen banks world widely ( S i m p s o n , W i t h e r s , 1986). Markers in gene-banks have potential application in identification of collection samples and are different among tested samples, clones, pure lines, inbreeding of population groups which differ in genetic variability and demand different treatments.
The aim of this investigation was to determine genetic variability and diversity of breeding corn material of different origin on the basis of isozymes as gene markers. Used isozymes were products of certain polymorphous loci on the basis of which some genetic characteristics of great number of populations of certain groups were determined as well as their significance for creation of heterosis hybrids.
According to many authors (S a l a n o u b a t , P e r n e s , 1986, V e l db o o m , L e e , 1996), result of adaptation process to biotic and abiotic is highly heterogeneous population. Modifications of pure lines are according to H a l l a u e r (1990) continued with new sources of germplasm. Methods for parent identification, and for heterozygous pairs crossing, are the molecular markers, according to the same author. Isolation and identification of DNA sequences and genes, are meant to be efficient tools for development of lines and identification of best crossing. Genetic classification of lines originating from different population groups can be done on the basis of molecular markers far more efficient than on the basis of field testing of genotypes of unknown heterosis effect (M u m m , D u d l e y 1994). This type of estimation is made on the basis of isoenzymic markers for hybrid identification, for efficient selection, and discovering the genetic traits of elite hybrids (S m i t h , 1989.) Usage of molecular markers is being introduced into a basis of genetic researches by which all components of breeding are connected and have a key role in genetical, biochemical, physiological and molecular basis of heterosis ( S m i t h and C h i n , 1993).
The aim of this investigation was to determine genetic variability and diversity of breeding corn material of different origin on the basis of isozymes were products of certain polymorphous loci on the basis of which some genetic characteristics of great number of populations of certain groups were determined as well as their significance for creation of heterosis hybrids.
MATERIAL AND METHODS
Several groups of corn populations of different origin were analyzed. Yugoslav populations encompassed two groups: 17-hard dents and 18-soft flints.
These populations were obtained by hybridization of populations belonging to other groups.
Collections from Italy came from different regions of this country, 50 populations from the collection of Portuguese and 20 populations from French collection. These populations originated from different geographical and ecological regions and they differed in vegetation period.
Genetic characters of the populations were assessed on the basis of allozymic genotypes belonging to 20 loci. The tested materials were analyzed for the frequency of detected alleles, polymorphism and heterozygosity of the loci and standard genetic distances after N e i (1978). Genetic diversity between populations of certain groups was determined by cluster analysis according to Euclidean distances.
Application of genetic markers, their hromozomic location and the methods of reading were done according to S t u b e r et al. (1988) on the basis of polymorphism of enzymic systems and 20 loci.
RESULTS AND DISCUSSION
Domestic populations from two groups: 17-hard dents and 18-soft flints were analyzed on the basis of 21 isoenzymic loci on which 66 alleles were found (Tab. 1). Populations of these groups were obtained by hybridization of populations belonging to some other groups and that is way they are considered to be the "youngest". On the basis of certain loci (Mdh1,2, Adh1, Got2) differences, between populations and groups to which they belong, were found. Tab Genetic diversity of the populations inside groups was analyzed on the basis of standard genetic distance (D). For these groups the cluster analysis was given ( Fig. 1 and 2) . The populations C133; C432, C214 and C433 were similar in group 17. In this group division of populations into two groups, the first one from C133 to C76 which was more homogenous, and the second from C612 to C382, was noticed. In group 18 the similar populations were C139, C576, C533, C647 and C326. In this group two populations were distinguished from the rest of the analyzed populations in this group (C124 and C127) which were genetically rather distant. In order to broaden the genetic basis for corn breeding the populations with greater variability and diversity, although these two factors can, but don't necessarily have to be in correlation, can be of some significance.
The populations from Italy gathered at the Istituto Sperimentale per la Cerealicoltura, Bergamo, were analyzed. Thirty (30) populations from different regions of Italy were studied. Genetic properties of the populations were determined on the basis of analyzed eleven enzymic systems controlled by twenty (20) loci. The alleles in these populations were detected, their frequencies and heterozygosity of the studied loci was determined, and finally the standard genetic distance among all analyzed populations i.e. genetic diversity between all pairs of populations were determined (Tab. 2). Tab The comparison of the frequencies of alleles in Italian and Yugoslav maize populations showed that frequencies for most alleles were similar, but there were alleles which frequencies were different in these collections. On the basis of some alleles which were rare or more frequent in the populations some differences were found among Italian and Yugoslav maize collections (Acp1, Adh1, Mdh5).
The mean polymorphism of the analyzed loci was 45 to 75% (Tab. 2). On the basis of the obtained frequencies of the detected alleles, the genetic distances (D) were calculated for all analyzed populations. Standard genetic distance ranged from 0.044 to 0.091.
Open pollinated corn collections were examined, 50 from Portuguese and 20 from French collections. The populations originated from different geographical and ecological regions. Their genetic characters were assessed on the basis of isozymes as gen markers controlled by 20 loci. A range of allelic frequencies was detected (Tab. 3). The detected alleles were common to almost all populations and their frequencies were usually high. Several new but rare alleles were found in both collections. These populations differed in frequency of the alleles on loci Acp1, Glu1, Mdh2, Pgd2. The total number of alleles per population was 31 to 43 for Portuguese collection, i.e. an average of two alleles per locus (Tab. 4). Tab. 3 The significance of inter-genetic variability between populations and link between their structure and geographical location are very important in breeding programs and usage of germplasma collections by breeders (S a l a n o ub a t , P e r n e s , 1986).
Genetic diversity of corn breeding material and its combining ability can be determined on the basis of several markers such as: morphological, isoenzymic, components of storage proteins, DNA fragments (S m i t h and S m i t h , 1989). Their different possibilities and need for applying different methods were also determined. Advantage of RFLP markers over testing in the field and isozymes come from their greater efficiency and more complete genome coverage. They are better in determining the complete variability identification and diversity of genotypes.
CONCLUSION
-Isozymes as genetic markers are products of genes and as such serve for assessment of starting breeding material i.e. populations which serve as "gene-banks" in the breeding hybrid process.
-Genetic and molecular markers can serve to point out the degree of variability and diversity of breeding material. Creation of hybrids depends on choice of breeding material.
-Yugoslav corn collections had shown on the basis of polymorphism of analyzed loci fairly high heterozygosity. Genetically very similar, but also very distant populations were found.
-Identification of Italian populations was based mainly on alleles similar to Yugoslav, with the difference concerning the variability level inside them, and genetic diversity of Italian populations was more pronounced on the basis of certain loci (Phi1, Adh1).
-The Portuguese populations were generally found to contain the same common alleles, but some new, rare alleles were also found.
-Compared to the French populations, the Portuguese populations were more variable, but also more closely related.
A relatively low variability and an increased diversity in the French populations are possible due to an increased number of homozygous loci; even those loci which are usually polymorphic in open pollinated populations were homozygous in the French material.
